Differential susceptibility of astrocytic and neuronal function to 3-chloropropanediol in the rat inferior colliculus.
We have previously shown that systemic administration of S(+)3-chloropropanediol (3-CPD) produces a morphological loss of astrocytes in specific nuclei of the rodent brain that precedes loss of both neurones and endothelial tight junctions. Here, we have evaluated the differential susceptibility of neuronal and astrocytic function to 3-CPD, in order to see if this parallels the morphological selectivity. To do this, we have developed an in vivo method for monitoring astrocyte function over time by giving hourly 20-min bolus challenge exposures to ammonia via an implanted microdialysis probe and measuring the resulting transient increases in the extracellular glutamine : glutamate ratio. These challenge ammonia exposures evoked a stable response for at least 5 h when the probe was implanted in the rat inferior colliculus, but caused no behavioural response or morphological damage. Although 3-CPD produced a rapid and sustained abolition of the ammonia response within 2 h, the field potential response of inferior collicular neurones to sound fell significantly to 75.0 ± 3.9% pre-dose at up to 8 h but then fell markedly, reaching 20.5 ± 3.7% at 2 days. Blood flow in the inferior colliculus also showed only late changes, increasing substantially at 2 days. Astrocyte damage at the EM level was seen from 3 h, followed by loss of astrocytes from 18 h to a minimum of 7 ± 10% control at 3 days. The rapid abolition of the ammonia response suggests that in addition to selective astrocyte death, 3-CPD also produces an earlier impairment of astrocyte function that precedes loss of neuronal function. This initial functional selectivity of 3-CPD provides a potential investigative tool in neurochemical studies of astrocyte-neuronal interactions.